Construction and Rescue of a Functional Synthetic Baculovirus.
Synthetic viruses provide a powerful platform to delve deeper into the nature and function of viruses as well as to engineer viruses with novel properties. So far, most synthetic viruses have been RNA viruses (<30 kb) and small DNA viruses, such as bacteriophage phiX174. Baculoviruses contain a large circular dsDNA genome of 80-180 kb and have been used as biocontrol agents and protein expression vectors. Here, we report on the first synthesis of a baculovirus based on the type species Autographa californica nucleopolyhedrovirus, AcMNPV, by a combination of PCR and transformation-associated recombination in yeast. The synthetic genome, designated AcMNPV-WIV-Syn1, is 145 299 bp comprising the complete genome of AcMNPV except for the hr4a locus that was replaced with an ∼11.5 kb cassette of bacterial and yeast artificial chromosomal elements and an egfp gene. Sf9 insect cells were transfected with AcMNPV-WIV-Syn1 DNA and progeny virus was examined by electron microscopy, and assayed in one-step growth curves and oral infectivity. The results conclusively showed that the rescued virus AcMNPV-WIV-Syn1 had structural and biological properties comparable to the parental virus. We validated a proof of concept that a bona fide baculovirus can be synthesized. The new platform allows manipulation at any or multiple loci and will facilitate future studies such as identifying the minimal baculovirus genome and construction of better expression vectors. This is the largest DNA virus synthesized so far, and its success is likely to be the impetus to stimulate the fields of other large DNA viruses such as herpesviruses and poxviruses.